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(54) INK JET RECORDER 
(57)Abstract: 

PURPOSE: To enable an inkjet head to be effectively 
pressurized without generating dust when the inkjet 
head is recovered to be pressurized. 

CONSTITUTION: An ink cartridge 3 is divided into a 
large ink chamber 5 and a small ink chamber 4. The small 
ink chamber 4 is interconnected to the large ink 
chamber 5, Besides, a valve mechanism 7 which 
prevents ink from flowing backward from the small ink 
<chamber 4 to the large ink chamber 5 is provided. 
Further, the large ink chamber 5 is equipped with an air 
vent which is interconnected to the open air. When the 
ink cartridge 3 is installed, an air pressurizing pump 2 
and an inkjet head 1 are interconnected to the small ink 
chamber 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The inkjet head which can carry out the regurgitation of the drop, and the air booster 
pump which pressurizes air. It is the inkjet recording apparatus which has the ink cartridge 
which supplied ink to said inkjet head, and was installed in it removable. Said ink cartridge It is 
divided into the large ink room and the small ink room, and has at least one hole which opens 
said small ink room and said large ink room for free passage. When the hole possesses the 
means which prevents ink from flowing backwards in the large ink room from the small ink room, 
and the air hole which is open for free passage with atmospheric air in said large ink room is 
provided and it is equipped with said ink cartridge, Said air booster pump and inkjet head are an 
inkjet recording device characterized by being open for free passage in said small ink room. 
[Claim 2] An inkjet head is an inkjet recording device according to claim 1 which is an ink 
JIEETO head equipped with two or more deliveries full line type covering full [ of the record 
region of a record medium ]. 

[Claim 3] An inkjet head is an inkjet recording device according to claim 1 or 2 which has the 
electric thermaKconversion object as a means to make ink breathe out from a delivery using 
heat energy, and to generate heat energy. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] This invention relates to an inkjet recording apparatus equipped with the 
pressurization recovery device which the ink supply system which supplies ink to especially an 
inkjet head (recording head) pressurizes [ recovery device ] ink at the time of the blinding of the 
head by desiccation of ink, dust ******, etc., and recovers a function about an inkjet recording 
apparatus. 

[ 0002 ] 

[Description of the Prior Art] The case where non-sprinting time amount is long and the ink in a 
nozzle dries in an inkjet recording device. When the regurgitation of ink becomes impossible by 
mixing of impurities, such as dust, or the bubble to the liquid ink interior of a room etc., Recovery 
action called pressurization recovery of pressing ink with a pump, extruding the ink in a nozzle, 
and recovering a function, or the suction recovery which is made to stick a cap to the nozzle 
section, makes the inside of a cap negative pressure with a pump etc., and sucks out ink is 
performed. 

[0003] Among these, in pressurization recovery, the plunger (piston) pump, a gear pump, a 
turbine pump, etc. are conventionally used as a pump. A pump pressurizes air with the thing 
(henceforth a direct pressurization method) of the method pressurized directly, and, as for these 
pumps, ink is divided [ be / it / under / of the pump itself / passing / the air ] into the thing 
(henceforth an indirect pressurization method) of the method which pressurizes ink for ink. 

[0004] Conventionally, the pump of a direct pressurization method was formed between the ink 
tank (cartridge) and the head in many cases, and the thing of an indirect pressurization method 
had many which are directly tied to the sealed ink tank (cartridge), pressurize the air in the ink 
tank, and extrude ink. 

[0005] 

[Problem(s) to be Solved by the Invention] However, when the pressure of the bubble generated 
by heating a heater with a heater to a nozzle and its interior performs pressurization recovery 
action in the head to which the nozzle for carrying out the regurgitation of the ink like the 
method which carries out the regurgitation of the ink is located in a line with high density. There 
was a fault of being easy to carry out blinding of the filter which is between a nozzle, a nozzle, 
and an ink tank with the dust out of which the pump came from the sliding section of a pump in 
long-term use in the thing of a direct pressurization method located between an ink tank and a 
head. 

[0006] Moreover, when the amount of ink decreases in the thing of the indirect pressurization 
method which pressurizes the sealed ink tank, in order for the volume of air to increase and to 
pressurize in a tank, when predetermined air was sent in, there was a fault that do not take time 
amount until a predetermined pressure is applied to ink, and a pressure did not rise to an early 
pressure. 

[0007] In case the purpose of this invention performs pressurization recovery of an inkjet head, 
it is to offer the inkjet recording device which can be pressurized efficiently, without taking out 
dust. 
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[ 0008 ] 

[Means for Solving the Problem] The inkjet head which can carry out the regurgitation of the 
drop in order that this invention may solve the above-mentioned fault. The air booster pump 
which pressurizes air, and the ink cartridge which supplied ink to said inkjet head, and was 
installed in it removable. It is the ink Jet recording apparatus which ***♦. Said ink cartridge It is 
divided into the large ink room and the small ink room, and has at least one hole which opens 
said small ink room and said large ink room for free passage. When the hole possesses the 
means which prevents ink from flowing backwards in the large ink room from the small ink room, 
and the air hole which is open for free passage with atmospheric air in said large ink room is 
provided and it is equipped with said ink cartridge, Said air booster pump and inkjet head are 
open for free passage in said small ink room. 

[0009] 

[Function] According to this invention, since the ink room where the volume is small is 
pressurized, it can pressurize efficiently. Moreover, since it is the method pressurized with air, 
dust does not go into ink and a head does not carry out blinding to long-term use. Furthermore, 
since it is a cartridge type, ink exchange when ink is lost is also easy. 

[ 0010 ] 

[Example] Drawing 1 is the schematic diagram of the ink supply system of the 1 st example which 
carried out this invention. 

[0011] The inkjet head to which 1 carries out the regurgitation of the ink in drawing 1 according 
to an electrical signal, 2 an ink cartridge and 4 for an air booster pump and 3 The small ink room 
in an ink cartridge 3, While the air hole in which 5 was prepared in the large ink room in an ink 
cartridge 3, and 6 was prepared above the large ink room 5, and 7 are prepared between the 
small ink room 4 and the large ink room 5 and opening the small ink room 4 and the large ink 
room 5 for free passage The valve system which prevents ink flowing backwards in the large ink 
room 5 from the small ink room 4, 8 connects ink and 9 connects an ink cartridge 3 with the ink 
jet head 1. Even if a needle takes out and inserts the tube along which the tube along which ink 
passes in inside, and 10 connect the air booster pump 2 and an ink cartridge 3, and air passes in 
inside, the needle with which, as for 11, inside became in midair, and 12 like chlorinated butyl 
rubber, they are rubber sealing which can maintain airtightness. 

[001 2] Drawing 2 (a) and (b) are the schematic diagrams of the air booster pump 2. 

[0013] As for a washer for a piston 21 not to escape from the valve with which a shaft for free 
passage opening which opened 21 to the piston and opened 22 to the piston 21, and 23 to move 
a piston 21, and 24 close the free passage opening 22 only when a piston is pushed on the tap 
hole 27 side of a cylinder, and 25 from a shaft 23, and 26, in drawing 2 , the tap hole of a cylinder 
and 27 are the atmospheric— air disconnection sides of a cylinder. 

[001 4] First, recovery action is performed in order to ensure the regurgitation of the ink from a 
head as preparation of a print, if the power source of the body of a printer is switched on. Then, 
the shaft 23 which suited atmospheric-air disconnection side 27 of the air booster pump 2 is 
driven by a non-illustrated motor etc., and is moved in the direction of A ( drawing 2 (a)). Since it 
is compressed while the free passage opening 22 is closed by the valve 24 at this time, the air in 
the air booster pump 2 is pressurized. The pressurized air pressurizes the small ink room 4 
through a tube 10. If the small ink room 4 is pressurized, a valve system 7 will work, it will be in a 
sealing condition, and ink will be extruded to the inkjet head 1, and dry ink, dust, etc. in a nozzle 
are discharged besides a nozzle. As compared with the large ink room 5, since the small ink room 
4 is fully small, even if its capacity of an air booster pump is not so large, it can fully raise the 
pneumatic pressure of the small ink room 4, and can pressurize ink efficiently, 

[0015] Next, if the piston 21 in the air booster pump 2 begins to move to an expansion side (the 
direction of B of drawing 2 (b)), an opening will open between a valve 24 and the free passage 
opening 22, and the air section in the small ink room 4 will be opened for free passage with 
atmospheric air. At this time, since the air hole 6 is open in the large ink room 5, the small ink 
room 4 and the large ink room 5 will be wide opened by atmospheric air, and ink flows into the 
small ink room 4 from the large ink room 5 through a valve system 7 until the oil level of ink 
becomes the same. 
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[0016] Thus, if ink is consumed, air increases in the ink cartridge gradually, but since there is 
little absolute magnitude of the air in the den even if ink decreases in number when it is made 
the structure which pressurizes the room where the volume is small like this example, it can 
pressurize efficiently. The above-mentioned recovery action is good in a line at any time, not 
only when no electric power switches are switched on, but when printing grace falls. 

[0017] In addition, although it is the air hole 6 in the large ink room 5, this may be made the 
configuration opened by a non-illustrated cam etc. when it is attached in a body, although it 
blockades at the time of ink cartridge 3 simple substance. 

[0018] Drawing 5 is the appearance perspective view showing an example of the inkjet recording 
device (IJRA) with which it equipped as an inkjet head cartlidge (IJC) equipped with the device 
for the above-mentioned recovery action. 

[0019] In drawing, 120 is the inkjet head cartlidge (IJC) equipped with the nozzle group which 
counters the recording surface of the detail paper by which paper feed has been carried out on a 
platen 124, and performs the ink regurgitation. 116 is the carriage HC holding IJC120, and the 
both-way migration of it covering full [ of the recording paper of IJC120 ] is attained by 
connecting with some driving belts 118 which transmit the driving force of a drive motor 117, and 
enabling two guide shafts 119A and 119B each other arranged in parallel and sliding. 

[0020] 126 is a head and is arranged in the end of the moving trucking of IJC120, for example, a 
home position, and the location which counters. With the driving force of the motor 122 through 
a driving mechanism 123, the head recovery device 126 is made to operate and capping of 
IJC120 is performed. It is made to relate to capping to IJC120 by cap section 126A of this head 
recovery device 126, ink feeding by the proper pressurization means formed in ink suction by the 
proper suction means established in the head recovery device 126 or the ink supply path to 
IJC120 is performed, and regurgitation recovery of removing the thickening ink in a nozzle is 
performed by making ink discharge more compulsorily than a delivery. Moreover, IJC is protected 
by performing capping at the time of record termination etc. 

[0021] 130 is a blade as a wiping member which is arranged in the side face of the head recovery 
device 126, and is formed by silicone rubber. A blade 130 is held with a cantilever gestalt at 
blade attachment component 130A, like the head recovery device 126, it operates by the motor 
122 and the transmission function 123, and engagement to the regurgitation side of IJC120 of it 
is attained. By this, are the suitable timing in record actuation of IJC 120, or a blade 130 is made 
to project in the moving trucking of IJC120 after the regurgitation recovery using the head 
recovery device 126, and it is the thing [ in / in connection with migration actuation of IJC120 / 
the regurgitation side of IJC120 ] which dews, gets wet or wipes off dust etc. 

[0022] Drawing 3 is the schematic diagram of the 2nd example which carried out this invention. 
[0023] This is a 4 **** poor thing about the ink supply system of drawing 1 , it prepares yellow, 
a Magenta, cyanogen, and the inkjet head of each color of black **, carries out to color record, 
and sets a pump to one further. In this case, the source of power is also set to one and an 
expensive pump is good that the cost is cut down at one. Other configurations and effectiveness 
are completely the same as the 1 st example. 

[0024] Drawing 4 is the schematic diagram of the 3rd example which carried out this invention. 
[0025] This can be made to perform extraction and insertion of the ink cartridge of the 1st 
example not a longitudinal direction but from the upper and lower sides. The needle 1 2 by the 
side of air is long as compared with the needle 12 by the side of ink, and projects more nearly up 
than the oil level of ink 8. This is carried out to 4 ******** color record, and it is good as for 
one in an air booster pump like the 2nd example. Other configurations and effectiveness are 
completely the same as the 1st example. 

[0026] Especially, also in an inkjet recording method, this invention forms a flight drop using 
heat energy, and brings about the outstanding effectiveness in the recording head of the inkjet 
recording method which records, and a recording device. About the typical configuration and 
typical principle, for example, it is indicated by the U.S. Pat. No. 4723129 specification and the 
4740796 specification, and, as for this invention, what is performed using these fundamental 
principles is desirable. This recording method is applicable to both the so-called mold on demand 
and a continuous system. When this recording method is explained briefly, heat energy is made 
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to generate and the heat operating surface of a recording head is made to produce film boiling by 
exceeding a nucleate-boiling phenomenon into a liquid (ink) corresponding to recording 
information, and impressing at least one driving signal for giving a rapid temperature rise which 
produces a film— boiling phenomenon to the electric thermal-conversion object arranged 
corresponding to the sheet and liquid route where the liquid (ink) is held. Thus, for a forming 
[ the air bubbles which carried out the one to one correspondence to the driving signal given to 
an electric thermal-conversion object from a liquid (ink) ] reason, it is especially effective in the 
method of recording a mold on demand. A liquid (ink) is made to breathe out through a discharge 
opening by growth of these air bubbles, and contraction, and at least one drop is formed. If this 
driving signal is made into the shape of a pulse form, since growth contraction of air bubbles will 
be performed appropriately instancy, the regurgitation of a liquid (ink) excellent in especially 
responsibility can be attained, and it is more desirable. As a driving signal of the shape of this 
pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 
specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the rate of a temperature rise of the above-mentioned heat 
operating surface are adopted, further excellent record can be performed. 

[0027] A thing with the configuration arranged to the field to which the heat operation section is 
crooked is also contained in this invention as indicated by the U.S. Pat. No. 4558333 
specification and U.S. Pat No. 4459600 specification other than a configuration (a straight-line- 
like liquid flow channel or right-angle liquid flow channel) of having combined a discharge opening 
which is indicated by each above-mentioned specification, the liquid flow channel, and the 
electric thermal-conversion object as a configuration of a recording head. In addition, also in the 
configuration based on the Provisional-Publication-No. 59 No. 138461 official report per year 
which indicates the configuration whose puncturing which absorbs the pressure wave of the 
Provisional-Publication-No. 59 No. 123670 official report per year which indicates the 
configuration which uses a common slit as the discharge opening of an electric thermal- 
conversion object to two or more electric thermal-conversion objects, or heat energy is made to 
correspond to a discharge part, this invention is effective. 

[0028] Furthermore, as a recording head for which this invention is used effectively, there is a 
full line type recording head of the die length corresponding to the maximum width of the record 
medium which can record a recording device. This full line head may be what carried out the full 
line configuration, and a full line recording head of a piece formed in one by combining two or 
more recording heads which are indicated by the specification mentioned above. 

[0029] In addition, this invention is effective also when the recording head of the exchangeable 
chip type with which the electric connection with the body of equipment and supply of the ink 
from the body of equipment are attained, or the recording head of the cartridge type fprmed in 
the recording head itself in one is used by the body of equipment being equipped. 

[0030] Moreover, since the recording device of this invention can be further made stability, it is 
desirable to add the recovery means against a recording head, a preliminary auxiliary means, etc. 
to the recording device of this invention. If these are mentioned concretely, it is effective in 
order to perform record stabilized by adding the preheating means by the capping means, the 
cleaning means, the pressurization or the suction means, the electric thermal-conversion object, 
the heating elements different from this, or such combination over a recording head, and a 
means to perform reserve regurgitation mode in which the regurgitation different from record is 
performed. 

[0031] Furthermore, although any of what constituted not only the mode that records only 
mainstream colors, such as black, as a recording mode of a recording device but the recording 
head combining what was constituted in one, and plurality are sufficient, this invention is very 
effective also in equipment equipped with full color at least one by the double color color or 
color mixture of a different color. 

[0032] In this invention example explained above, although explained using liquid ink, even if it is 
ink which will be in a softening condition at a room temperature even if it is ink which is a solid- 
state-like at a room temperature, it can use by this invention. With above-mentioned inkjet 
equipment, since what carries out temperature control is common as a temperature control is 
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performed for ink itself within the limits of 30 degrees C or more 70 degrees C or less and it is in 
the stabilization regurgitation range about the viscosity of ink, ink should just make the shape of 
liquid at the time of use record signal grant 

[0033] In addition, the ink which prevents positively by making the superfluous temperature up of 
the head by heat energy or ink use it as energy of the change of state from a solid condition to 
the liquid condition of ink, or is solidified in the state of neglect for the purpose of antiflashing of 
ink can also be used. Anyway, when reaching the thing and record medium which ink liquefies and 
carry out the regurgitation as the shape of liquid ink by grant according to the record signal of 
heat energy, use of ink with the property which will not be liquefied without grant of heat energy, 
such as what it is already begun to solidify, is also applicable to this invention. 

[0034] Such ink is good for a porosity sheet crevice or a through tube which is indicated by 
JP,54-56847,A or JP,60“71 260,A also as liquefied or a gestalt which counters to an electric 
thermal—conversion object in the condition of having been held as a solid. 

[0035] In this invention, the most effective thing performs the film— boiling method mentioned 
above to each ink mentioned above. 

[0036] 

[Effect of the Invention] As explained above, even if the ink in an ink cartridge decreases in 
number and the volume of air increases by pressurizing the inside of an ink cartridge by the air 
booster pump in a break and the room of the smaller one at the den of two size according to this 
invention, it is effective in the ability to pressurize ink efficiently. Moreover, since it pressurizes 
with air, dust does not come out, either. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the 1st example which carried out this invention. 
[Drawing 2] (a) and (b) are the schematic diagram of the air booster pump of the 1 st example 
which carried out this invention. 

[Drawing 3] The schematic diagram of the 2nd example which carried out this invention. 
[Drawing 4] The schematic diagram of the 3rd example which carried out this invention. 
[Drawing 5] The appearance perspective view showing an example possessing the ink supply 
system obtained by this invention of an inkjet recording device. 

[Description of Notations] 

1 Ink Jet Head 

2 Air Booster Pump 

3 Ink Cartridge 

4 Small Ink Room 

5 Large Ink Room 

6 Air Hole 

7 Valve System 

8 Ink 

9 Ink Tube 

10 Ayr Tube 

1 1 Hollow Needle 

12 Rubber Sealing 

21 Piston 

22 Free Passage Opening 

23 Shaft 

24 Valve 

25 Washer 

26 Tap Hole of Cylinder 

27 Atmospheric-Air Disconnection Side of Cylinder 
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